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Abstract 
Infectious diseases are a leading cause of death in sub-Saharan Africa, and in Rwanda diarrhea, lower 
respiratory and other common infections are linked to high mortality and morbidity. For children <5 years 
of age, neonatal/congenital disorders rank second among causes of death in Rwanda. However, neither the 
burden of, nor immunity to, fever-causing viruses in children and adults are currently known. 
Despite recent progress of vaccination in Rwanda, childhood infections including measles are regularly 
reported to WHO. To assess immunity to vaccine-preventable viruses, and susceptibility to emerging arbo-
viruses, we investigated the seroprevalence by ELISA of IgG to MeV, RuV, ZIKV, CHIKV, and WNV on 
samples from Rwandan and Swedish blood donors collected during 2015 for comparative studies.  
The seroprevalence of MeV in Rwandan blood donors was low (71.5%) compared to that in Swedish donors 
(92.6%). This might be related to the previous one dose measles vaccine policy in Rwanda, (two doses were 
introduced in 2014). Yet, a comparably high seroprevalence was observed in older Rwandan and Swedish 
donors (90.4% versus 94.1%). The measles outbreak in Rwanda, 2010-2011, was investigated by PCR; 
sequencing revealed that these outbreak strains belonged to genotype B3, and were related to measles strains 
from neighboring countries. 
Rwandan blood donors were also tested for IgG to ZIKV and RuV, both viruses that can cause congenital 
infections. The ZIKV assay showed a seropositivity rate of 1.4%, and all 12 samples that were positive for 
anti-ZIKV IgG antibodies were negative by RT-PCR, arguing against active infection. Almost all women of 
childbearing age were found to be susceptible to ZIKV. In addition, a larger proportion of Rwandan women 
of childbearing age were seronegative for RuV (10.5%) compared to males (6.5%).  
Among Rwandan donors, anti-CHIKV IgG and anti-WNV IgG antibodies were detected at the rates of 63% 
and 10.4%, respectively. The highest seroprevalence for both viruses was recorded within the Eastern 
Province, with 86.7% and 33.3% for CHIKV and WNV IgG, respectively. Both Culex and Aedes mosquitos 
were most prevalent in the Eastern Province. Swedish blood donors, as expected, showed a much lower 
seroprevalence for CHIKV, 8.5%. Surprisingly, the seroprevalence for WNV in Swedish donors was rela-
tively high, 14.1%. This stimulated investigation for possible serological cross-reactivity with another 
flavivirus circulating in Sweden, i.e. TBEV. Dual seroreactivities of 78.6% and 70.3% were observed to 
WNV and TBEV in Swedish and in Rwandan donors, respectively. Furthermore, 19 of the 28 Swedish sera 
seropositive to WNV were confirmed by plaque reduction neutralization test as being anti-TBEV IgG 
antibody-positive, with possible cross-reactivity to WNV. 
This dual seroreactivity to WNV and TBEV, seen in samples from both countries, was further characterized 
on pepscan analyses of E protein linear epitopes. Although we could define several novel IgG epitopes of 
both viruses, we found no explanation of their serological cross-reactivity. Instead, this phenomenon could 
be related to reactivity to discontinuous epitopes, or to IgG directed to flaviviral proteins other than the E 
protein. Surprisingly, the strongest peptide responses detected were from a pool of Rwandan plasma sam-
ples that reacted to linear epitopes of the E-protein of TBEV rather than WNV. This finding suggests the 
circulation of hitherto undiscovered tick-borne flaviviruses in Rwanda, which may share conserved epitopes 
with TBEV.  
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